In this paper we extend our previous and only study on the dynamics of the Chilean Web. This new study doubles the time period and to the best of our knowledge is the only study of its type known about any country in the Web. The new results corroborate the trends found before, in particular the exponential growth of the Web, and reinforce the conclusion that the Web is more chaotic than we would like. Hence, modeling most Web characteristics is not trivial.
Introduction
The Chilean Web was born in year 1993, but the first massive crawling of sites for its characterization was made in year 2000. That first analysis found that some characteristics of the Global Web were also present in the subset represented by the Chilean Web. In the following years more crawls were done by the search engine TodoCL and the Center for Web Research.
Other countries have been crawled until now. In [2] a total of 10 national domains are fully studied.
All the results obtained come from the analysis of snapshots in a specific time. What happens when we consider a single domain and analyze it through time? Trying to answer this question can be problematic, because of the nature of the Web: not only it's dynamic, also it's very chaotic, as sites appear and disappear constantly. Those who remain also change their content very often, specially nowadays where a great amount of content is displayed in pages and URLs generated on the fly thanks to server technologies.
Even considering that chaotic behavior and the fact that every crawl is different, the results obtained every year are coherent, in the sense that they show similar behavior for the different analysis made, so it is natural to try to characterize the dynamics of the Chilean Web though all the years we have collected it.
In [5] we focused on the macrostructure of the Chilean Web from 2000 to 2004. In this paper we include data from the following years, up to 2007. To the best of our knowledge, there is no other study on such large timeframe for a subset of the Global Web or, for that matter, of the complete Web. In Section 2, we define the Chilean Web and expose its properties, analyzing the documents found per site, site content in megabytes, the linkage between sites and PageRank. Section 3 analyzes the evolution of the web structure of the Chilean Web. Finally, our conclusions are shown in Section 4. To crawl the Chilean Web, we start with an initial list of sites (seeds). From those seeds we download pages, and in those pages we seek new links for download. This cycle is repeated until the crawler reaches one of these conditions: a) there are no more pages to crawl (unlikely), b) the process reached the maximum number of downloadable pages (probably caused by an underestimation of the size of the crawl) ,c) there are more pages in schedule for crawling, but they are dynamic pages or have a greater depth (the number of directories from the root of the site) than the max crawled depth defined in the configuration (this is more likely to happen), and d) there is no free space on disk (this could be problematic, but it is a possible scenario).
In 2000, we had an initial list of seeds, therefore the crawl was biased to the sites we knew. Since 2001, NIC Chile (http://www.nic.cl) thanks to a research agreement has been giving us the list of registered .cl domains, making possible to crawl sites that didn't receive links from anywhere in the Chilean Web. Table 1 shows the global statistics for each year crawled. The crawled sites are those who had at least one downloadable page, and when a site URL is crawled for the first time, the site is marked as new. Also there are non crawled sites, which can belong to two special states: a) unknown, or sites that weren't crawled because of technical problems, b) dead sites, or sites that didn't have an IP address associated to them. We make a similar distinction in domains, as some of them were crawled and some were in an unknown state, but we cannot determine if a domain is dead because a subdomain still can have an IP address. The content of each crawl is the sum of bytes used in disk for all documents inside the crawl.
The metadata associated is not considered, and multimedia files in sites are not downloaded.
In the past, we said the that the Chilean Web grown exponentially in terms of sites [5] . Using a least squares fitting on the values of Table 1 , the growth of the number of sites, pages and content size can be approximated by a exponential growth: sites n = 1, 32 * sites n−1 , pages n = 1, 46 * pages n−1 and content n = 1, 55 * content n−1 .
We know that the Global Web resembles a free scale network [6] , and according to this we have found that the distribution of certain variables in the Chilean Web can be approximated by powerlaws (k/x θ ). In this article we highlight the distribution of pages per site, of content size per site, incoming and outcoming links, and PageRank; all these variables have been approximated by powerlaws using a linear regression on the sampled data. We are mostly interested in the exponent of the powerlaw, because it shows how unequal is the distribution for each variable. Table 2 shows the estimated powerlaws of the mentioned distributions. 
Documents per site
The distribution of documents per site can be approximated with powerlaws with exponents between Regarding the sites with less pages, every year, an average of 39% of the crawled sites have only one page, or at least one crawled page. In the second case, the other pages could not be crawled because of browser-dependant navigation (like Javascript/Flash/Java menus or AJAX actions). In 2007, we estimated that a 64, 91% of one page sites used browser-dependant technology. Table 3 shows the total sites with one page crawled per year. 
Site content in megabytes
The powerlaws for site content are not as stable as the ones for documents per site, which clearly had a tendency. This can be explained as the distribution of site content is as chaotic as the distribution of documents, because it is affected by the same anomalies, but it also depends on additional crawler policies (we established a limit of 100 KB per page, which is sufficient for most pages) and the text content of sites. 
Links between sites
A link between two sites represents one or several links between their pages, preserving the direction. This means that if a site A has one or more pages linking to site B, then we have a site link from A to B. Table 4 shows the 10 most stable sites across the years for each characteristic analyzed. To find these sites, for each year we calculated the fraction of the contribution of each site to the corresponding characteristic.
Stable Sites
This gave us a normalized contribution for every year. After, we calculated the average contribution for all sites in the period 2000-2007. This produced a sorted list of contributions. Finally, we filtered this list to remove sites that were not crawled in three years or more.
Using the normalized average criteria, the list has a majority of sites from the government and universities in all characteristics except out-degree. The sites with stable out-degree are mostly search engines, directories or portals for diverse subjects. On the other hand, the sites with most in-degree are mostly from government and universities. This list is very stable, as the 10 listed sites are the most linked in almost all years covered by our study.
As said in Section 2.1, the sites with more pages and content are very unstable. Although the sites in Table 4 do not appear in the list of bigger sites per year, they indeed have more documents and content than the majority of sites crawled each year. 
Evolution of Web structure
The structure of a Chilean Web at the site level (hostgraph) is similar to the structure of the Global Web [7] , as we found in [1] . In the Chilean Web, the hostgraph has one giant strongly connected component (SCC), which defines the following components for the macro-structure of the Web: Given this structure, shown in Figure 4 , having a good set of seeds it is possible to crawl MAIN (the SCC) and OUT. To find sites in IN, ISLANDS, T.OUT and TUNNEL, the addresses of those sites is needed, because no one inside the national domain points to them. As we have most of the registered domains thanks to NIC Chile, our study has a very large coverage. On the other hand, because any crawling is incomplete (for example, dynamic pages can be unbounded), any Web graph will be incomplete.
That means that any analysis of the Web structure will be an approximation. is not as big in terms of pages. Every year, approximately 50% of sites in ISLANDS are sites with only one crawled page. Also, Figure 6 shows the evolution of the MAIN subcomponents. In terms of pages they have a stable size, although in absolute size they are constantly growing. In terms of pages, MAIN-MAIN has shown an average near 50% of the pages in MAIN.
Website migration
The size of the components of the Web Structure change because of migrations from one component to another. A migration is defined as follows: if a site S in some year is found in component A and in the next year is found in component B (A = B), we say that S migrated from A to B.
Considering transitions between the defined components, we added special migrations: when a site is crawled for the first time, we add a transition from NEW to the corresponding component for the site; when a site could not be crawled, we add a migration to a UNKNOWN state; and when a site dies we add a migration to a DEAD state. We calculated the aggregated migrations for all years and sorted them in descending order. The 10 most common migrations are shown in Table 5 . The most common is NEW-ISLAND, probably because it is natural for a new site to be disconnected from the others. Second is ISLAND-UNKNOWN and third ISLAND-DEAD, showing that a disconnected site in the hostgraph probably will disappear in the following years. 
Concluding remarks
In this study we covered more than 50% of the lifetime of the Chilean Web, which is similar to the time span of the whole Web in most countries, as it became popular in 1993. Although our results depend on the crawler used, we start from the complete list of .cl domains, which cannot be done in most countries.
So the starting seed set is quite complete, and hence our crawls are more stable than others.
Our results confirm the exponential growth for the number of sites (f n = 1, 32f n−1 ), the number of pages (f n = 1, 46f n−1 ) and the content size (f n = 1, 55f n−1 ). Notice that the constant grows as we go one level down, a fact that can be explained by the underlying powerlaws involved.
The growth for sites is lower than the one found in [5] , and matches the prediction done at that time,
as there was a local saturation of domain names. This trend may change with the recent generic domain names approved by ICANN and more so with the later almost liberalization of names.
Even under chaotic circumstances, the Chilean Web have some characteristics of the Global Web, as
shown by the approximations of powerlaws for most of the measures taken. Inside this chaos, we found that the government and some universities have the most stable sites in terms of number of documents, site content in megabytes and in-degree.
Future work should include further study of domains, as they are more stable and meaningful. We also would like to compare the growth of the Chilean Web with the growth of the Internet users in Chile.
Finally, with the new data we would like to study how the new social platforms are changing the structure of the Web.
